Characterization and subcellular localization of human Pmel 17/silver, a 110-kDa (pre)melanosomal membrane protein associated with 5,6,-dihydroxyindole-2-carboxylic acid (DHICA) converting activity.
Pmel 17 is preferentially expressed in pigment cells in a manner suggestive of involvement in melanin biosynthesis. The gene is identical to the silver (si) pigmentation locus in mice. We now produced a recombinant glutathione-S-transferase-human Pmel 17 infusion protein and raised polyclonal antibodies against it to confirm the ultrastructural location and presumed site of action predicted by the deduced primary structure of Pmel 17/silver, and to authenticate the specificity of the DHICA converting function as inherent to the silver-locus protein. Full-length Pmel 17 cDNA also produced in insect cells in a baculovirus expression vector to ensure that activity did not originate from a co-precipitated protein. Natural hPmel 17 from human melanoma cells has an approximate molecular size of 100 kDa. By immunoperoxidase electron microscopic cytochemistry, the antigen was localized to the limiting membranes of premelanosomes and presumed premelanogenic cytosolic vesicles and, to a minor extent, in the premelanosomal matrix. In an in vitro assay, both the natural and the recombinant Pmel 17 accelerated the conversion of DHICA to melanin. This activity was inhibited by the anti-Pmel 17 polyclonal antibodies, indicating that the acceleration of DHICA conversion by natural protein is genuine and cannot be due to contaminating complexed proteins. We suggest that in situ Pmel 17/silver is a component of a postulated premelanosomal/melanosomal complex of membrane-bound melanogenic oxidoreductive enzymes and cofactors, in analogy to the electron transfer chain in mitochondria.